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ABSTRACT 
As a source of water, river is very important to be maintained and preserved, both its quantity and 
quality, because for almost all activities of the Indonesian people do require clean water primarily as a 
source of drinking water. Up to now, there is no monitoring of riparian vegetation in the upper 
watershed conservation as a sustainable river management. The purpose of this research is to develop a 
conservation model in upper  watershed of Brantas River based on riparian vegetation bioindicator, to 
realize sustainable river management. This study used survey method to observe riparian vegetation as 
bio-indicators of river environmental quality. The research was done by exploring physic and biology 
aspects of the Brantas River’s environmental conditions.  The result of this research showed that 
riparian vegetation diversity with Order 61 plants, 71 familia and 188 species shows good diversity. 
Riparian vegetation in terrestrial ecosystems is an important zone to regulate the flow of the movement 
of nutrients and energy. Important Value Index of riparian vegetation was more than 10% represented 
as vegetation phytosociology  was quite good. The main constituent of ecosystems Riparian were 
Lithocarpus sundaicus,  Engelhardia spicata,  Eucaliptus alba,  Omalanthus giganteus, Pinus 
merkusii, Rouvolfia serpentina, Melastoma candidum, Oplismenus compositus, Pennisetum 
purpureum, Polygonum barbatum, Rouvolfia serpentina, Rubus molucanus, Rubus rosaefolius, 
Tetrastigma dichotomum, and Tithonia diversifolia. As whole, based on riparian vegetation, Brantas 
River’s quality was in a good condition.  
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Introduction 
 Brantas River is the second longest river in Java that crosses Batu Malang, East Java, Indonesia. 
The river have  springs in Sumberbrantas Village that derived from water storage of Mt. Arjuno. Like 
most rivers in Indonesia, initially Brantas River is a source of water used for various public purposes, 
for example, to shower, toilet, wash clothes, and irrigate the fields. But nowadays, the river has 
experienced a heavy environmental pollution due to household waste pollution and hotels waste 
pollution . This requires monitoring of the quality of the river in order to overcome the problem of 
water pollution caused by the river ecosystem damages. 
 Basically, an ecosystem is the result of interaction between plants sub-systems, animals sub-
systems, and microorganism sub-systems  with abiotic factors such as air, water, minerals, and soil 
around it, as a single functional unit, whereas humans as an integral part of the ecosystem. Riparian 
vegetation is  a plant sub-system that grows on the river banks. Riparian vegetation that shade the river 
has a direct relationship with temperature and photosynthesis in the river. The result will affect the 
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availability of energy in aquatic ecosystems and the dissolved oxygen content in the water (Li, 2012). 
Patterns of species abundance and distribution of riparian vegetation can be used as a reference in the 
health review of the river (Bunn et al., 1999). 
River health is strongly influenced by environmental condition of the river ecosystem. At first, 
the river ecosystem damage is caused by the micro and macro habitat destruction. This kind of 
damages will cause damage to entire river’s ecosystem. On a good river ecosystem, there are natural 
vegetation on the banks, orderly.  Herbicide pollution in the river was responded by this vegetation 
significantly. Thus, monitoring of riparian vegetation as a bioindicator of river quality is an important 
thing to do. In addition, the vegetation on the bank can  serve as an aquatic organisms sources of 
energy (Abbel, 2002). In turn, reduced in plant species caused by habitat decreasing will give bad 
impact to river’s durability and self  recovery capability. The mindset of river restoration is needed in 
conservation, because it restore the river ecosystem in long term (Young, 2000). This study aims to 
determine the quality of the upper Brantas River based on riparian vegetation bioindicator. 
 
Methodology 
 
1. Research method 
This study used survey method to observe riparian vegetation as bioindicators of river’s quality. 
The research was done by exploring physic and biology aspects of the Brantas River’s environmental 
conditions.  Physic aspects consist of river substrate, while biology aspects consist of the number of 
the species, relative density average, absolute density, relative and absolute frequency, dominance,  
Important Value Index, diversity, and evenness.  
Relative density is the ratio of the density of riparian vegetation-i to the total number of all 
vegetation species, as follows Cox formula (Cox, 2002); Plant dominance can be calculate with 
Simpson dominance index formula (Magurran, 1988); Diversity index of riparian vegetation using 
Shannon dan Wiener method (Magurran, 1988); Evenness formula as follows Brower & Zar (1990). 
 
The plant diversity function in ecosystem is very important, because we can see position of the 
community structure of each respective group of organisms on the environment in which they live, as 
in Table 1. 
 
Table 1 Community structure and Categories based on Shannon-Wiener index 
 
Diversity index (H’) Community 
Structure 
Categories Scale 
< 0.60 Not Stable Very bad 1 
0.61 – 1.2 Fair Stable Bad 2 
1.21 – 1.8 Stable Fair 3 
1.81 – 2.4 More Stable Good 4 
> 2.41 Stable Very good 5 
 
2. Research location 
This research carried out in the upper Brantas River watershed, which includes three villages: 
Sumberbrantas, Pandanrejo, and Torongrejo villages. Each village consists of three observation 
stations. 
 
3. Population and samples 
 The population in this study were all riparian vegetation that live in the Brantas River. 
Bioindicator study variables in this research were this following independent variables: Forests, 
Agriculture, and Settlements. Forest area was presented by Sumberbrantas vegetation. Agricultural 
area was presented by Pandanrejo vegetation, while urban area as settlement were represented by 
Torongrejo vegetation. Vegetation samples of this quantitative reseach was collected by random 
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sampling. The dependent variables includes river substrate, riparian vegetation density and relative 
density, riparian vegetation frequency and relative frequency, riparian vegetation dominance, Riparian 
vegetation importance value index, Riparian vegetation diversity and evenness.  While bioindicator 
analysis was performed by identifying riparian vegetation species, abundance, community structure 
and composition, importance value index, and species diversity index. Riparian vegetation biotic 
sample selection is done transversely to the line of the river and repeated three times in each Riparian 
zone on each side of the river. In addition, the expansion of the longitudinal continuous sampling 
performed for an overview of the results of the Riparian vegetation. 
 
Result and Discussion 
 
An easily implemented and low cost river ecological health monitoring by communities, typically 
using a biological indicator, mainly with easily observed bioindicator as vegetation. Vegetation that 
grows and develops adjacent to streams in the watershed has a special term called Riparian vegetation. 
Riparian definition is quite varied in the literature and there is no single definition to define it (Fischer 
et al., 2000). Origin of the word comes from the Latin Riparian riparius which can be  freely 
interpreted river and only refers to the land adjacent to streams or life that exist in the area (Colwell, 
2007; Colwell et al., 2008; Ilhardt, 2000). Riparian in the literature describe the vegetation adjacent to 
rivers, lakes, and other water systems with different designations. 
 
Position of Riparian vegetation in terrestrial and aquatic ecosystems is an important zone to regulate 
the movement of nutrients and energy flow (Holmes, et al., 2005). Riparian vegetation has several 
important functions in the ecosystem (1) give an effect on the quantity, quality, and organic matter 
(Allochtonous input) on the waters of the river (Gonçalves, et al., 2006; Ilhardt & 2000), (2) control 
the structure and composition of aquatic plant communities , (3) serves as a water temperature 
regulator, (4) stabilize cliffs and river banks, (5) regulate the flow of river water, and (6) the nutrients 
input buffer and sediment from upstream (Holmes, 2008; Holmes, et al., 2005). (7) animal habitats and 
(8) Recreation (Colwell, 2007). Water quality is highly relied on the  Riparian vegetation function as a 
water’s quality guard (Gonçalves, et al., 2006). Some recent studies emphasize the importance of this 
Riparian vegetation on river water ecosystems. Riparian Vegetation in the upstream region will affect 
the waters beneath it, ranged between 60-80% (Holmes, 2008; Holmes, et al., 2005). With the 
variation of the rainy and dry seasons and organic matter, this input variations will affect the 
availability of detrivivor food resources that will ultimately affect the density of these organisms. The 
existence of a source of energy that comes from the Riparian vegetation will also be utilized by 
periphyton, macroinvertebrates, fish, and other aquatic organisms (Barbour and Gerritsen, 1996; 
Barbour, et al., 1996; Benstead, 2003; Gonçalves, et al., 2006) 
 
As riparian vegetation habitat, structure and morphology of the soil becomes one of determining the 
diversity of vegetation that live in the area. The texture of the soil in the study area based on the USDA 
classification as in Table 2 below. 
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Table 2. Soil texture on research location based on USDA clasification (USDA,1987) 
 
Vegetation condition in the study area can reflect the quality of the energy sources in the watershed 
ecosystems that affect aquatic ecosystems. The existence of terrestrial vegetation in the area of energy 
input into the form of coarse organic matter and fine particulate organic matter (Ziglio et al., 2006). 
Riparian vegetation types that exist along the river forming a specific community. These vegetations 
are influenced by environmental characteristic in the study area such as water flow rate, the basic 
structure of the river, and soil fertility (Lamont, 2001). Riparian vegetation cover on the river 
ecosystem can guarantee the supply of energy into the waters of the river. Extensive vegetation canopy 
cover in the study area indicates that not many human activities that affect the Riparian vegetation can 
reduce biological diversity. Characteristics of river health condition is reflected in the following table 3 
below 
 
Table 3. Characteristics of Substrate River at Study Sites 
No Parameters Sumberbrantas Pandanrejo Torongrejo 
1 Substrate covering in littoral zone (riverside):  
- Good category (A): More than 50% of the 
substrate are suitable for invertebrates and diatom 
colonies life; There are some of rotten woods in 
water and stable rock substrates with various 
sizes.  
- Fair category (B): 10-50% condition is stable 
substrate; some parts of the substrate is disturbed, 
eroded or on the moved from the river  
- Bad category (C): stable substrate condition less 
than 10%; habitat for invertebrate and diatom 
colonies are very little and very unstable  
 
Good (A) 
 
Good (A) 
 
Fair (B) 
 
2 Riverbank substrate is mud buried: 
 – Good category (A): Less than 25% of rocks is 
buried or covered by fine mud; rocks can be 
removed easily from the bottom of river  
- Fair category (B): 25-75% of substrate is buried 
in fine mud; rock need to be pulled to lift it from 
the bottom of river  
- Bad category (C): More than 75% of substrate 
is buried in the fine mud; rocks must be taken out 
to lift it from the bottom of river. 
 
Good (A) Fair (B) Fair (B) 
No Village name Observed station Soil texture  Upper Lower 
1 Sumberbrantas Station I Silt Sandy clay 
Station II Silt Sandy clay 
Station III Loam Loamy sand 
2 Pandanrejo Station I Silty clay loam  Silty clay loam 
Station II Silty clay loam Silty clay loam 
Station III Silty clay loam Silty clay loam 
3 Torongrejo Station I Loamy sand  Loamy sand 
Station II Loamy sand Loamy sand 
Station III Loamy sand Loamy sand 
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3 Sediment deposition 
-Good category (A): Less than 50% riverbed 
substrate is affected by sediment deposition  
-Fair category (B): fair of the new substrate 
deposition such as gravel, sand, and mud; 50-
80% of it are affected by new sedimentation 
accumulated in the bend of the river 
-Bad category (C): A lot of fine particles 
sediment; more than 80% of bedriver substrate 
continues to turn, the river suffere silting up due 
to excessive sediment 
 
Good (A) Good (A) Fair (B) 
4 Substrate in the river  
-Good category (A): The bottom of river consists 
of a mixture of riverbed material with various 
sizes  
-Fair category (B): The bottom of river consists 
of silt or clay entirely 
-Bad category (C): The bottom of river consists 
of hard clay, sandstone, large stone slabs, large 
rocks, or sand entirely. 
 
Good (A) Good (A) Bad (C) 
 
Phytosociology quantitatively describe the condition of the Riparian vegetation with some key 
parameters. Some important parameters in the analysis of the Riparian vegetation structure and 
community are individual density, diversity, species evenness, and dominance (Pitchairamu et al., 
2008). Dominance of species was obtained by calculating important value index (IVI), by summing the 
relative density, relative covering, and the relative frequency. The most dominant species has higher 
important value. Riparian vegetation and other phytosociology Important Value Index analysis in this 
study is shown in Table 4. 
 
Table 4. Phytosociology  Riparian Ecosystem of  Upper Watershed Brantas River 
 
No Parameters Reseach sites 
Sumberbrantas Pandanrejo Torongrejo 
1 Number of species 99 72 126 
2 Relative density average 100 100 100 
3 Absolut density 14.15 6.6 10.05 
4 Relative frequency 100 100 100 
5 Absolut frequency 51.17 13.83 51.17 
6 Dominance 21.37 2.84 9.80 
7 Important Value Index 28. 85 20.31 9.38 
8 Diversity 19.56 12.66 17.54 
9 Evenness 0.40 0.95 0.54 
 
Ecosystem characteristics such as biodiversity is one key word in discussing the ecosystem. Diversity 
can be seen at the level of genes, individuals, and ecosystems. Diversity refers to the variations that 
exist in all animal and plant species, communities and ecosystems in terrestrial habitats, freshwater and 
marine (USAID, 2005). At the individual level, the diversity is at the species level. In a forest habitats 
for example, the diversity can be obtained from various kinds of plants that live in these habitats. 
Likewise, the presence of various types of animals that complement this ecosystem. Important value 
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index (IVI) is an important parameter to assess overall significance of the species taking into account 
the position of the species in the vegetation. 
 
Table 5. Important Value Index of  Riparian Vegetation Ecosystems in Study area 
 
No Species Familia Important Value Index 
1 Acanthus ilicifolius L. Acanthaceae 8.73 
2 Acasia decurens (Wendl.) Willd Mimocaceae 1.00 
3 Adenostemma parviflorum (Bl.) DC Asteraceae 1.35 
4 Aeschynanthus angustifolius (Bl.) Steud Gesneriaceae 1.88 
5 Aleurites moluccana (L.) Wild. Euphorbiaceae 0.97 
6 Amaranthus spinosus L. Amaranthaceae 5.02 
7 Angiopteris avecta L. Marattiaceae 5.66 
8 Artemisia vulgaris L. Asteraceae 25.34 
9 Axonopus compressus (Swartz) Beauv. Poaceae 50.87 
10 Bidens pilosa L. Asteraceae 14.49 
11 Blumea balsamifera (L.) DC Asteraceae 5.00 
12 Boerlagiodendron palmatum (Zipp. Ex Boerl.) 
Harms 
Araliaceae 7.82 
13 Bridelia tomentosa Bl.  Euphorbiaceae 7.30 
14 Brugmansia suaveolens (Humb. &Bonpl. ex 
Willd) Bercht. & Presl. 
Sonanaceae 5.96 
15 Caliandra brevipes Bth. Mimocaceae 5.94 
16 Calliandra haematocephala Hassk. Mimocaceae 3.10 
17 Centella asiatica (L.) Urb Apiaceae 47.44 
18 Cestrum parqui L'Herit Solanaceae 20.48 
19 Chingia ferox (Blume) Holttum Thelypterydaceae 3.71 
20 Cinhcona ledgeriana (Howard) Moens Rubiaceae 5.43 
21 Clerodendrum serratum L. Verbenaceae 8.69 
22 Coffea arabica L. Rubiaceae 4.40 
23 Colocasia esculenta (L.) Schott Araceae 1.97 
24 Commelina nudiflora L. Bromeliaceae 43.08 
25 Crassocephalum crepidioides (Benth.)S.Moore Asteraceae 3.64 
26 Curculigo capitulata (Lour.) O.K. Hypoxidaceae 4.79 
27 Curculigo orchiodes Gaetrn Hypoxidaceae 1.04 
28 Cyathea gigantea (Wall. ex Hook.) Holttum Cyatheaceae 2.53 
29 Cyperus compresus L. Cyperaceae 23.65 
30 Cyperus kyllingia Endl. Cyperaceae 3.34 
31 Cyphomandra betaceae (Cav.) Sendt. Solanaceae 1.50 
32 Dahlia rosea Cav. Asteraceae 1.81 
33 Davallia trichomanoides Bl. Davalliaceae 2.60 
34 Debregeasia longifolia (Burm. f.) Wedd. Urticaceae 17.86 
35 Dendrocalamus asperL. Poaceae 3.84 
36 Diospyros javanica Bakh. Ebenaceae 0.33 
37 Drymaria cordata (L.) Willd.ex. R.&S. Caryophyllaceae 42.31 
38 Elastostoma reticulatum Wedd.  Urticaceae 24.14 
39 Eleocarpus angustifolius Bl. Eleocarpaceae 9.77 
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No Species Familia Important Value Index 
40 Engelhardia spicata Lech.ex Bl. Juglandaceae 60.56 
41 Eucaliptus alba Reinw Myrtaceae 13.92 
42 Eupatorium inulifolium H.B.K Asteraceae 51.77 
43 Eupatorium riparium Regel Asteraceae 70.93 
44 Ficus sp1 Moraceae 10.37 
45 Ficus sp2 Moraceae 12.37 
46 Fragrarea fragrans Loganiaceae 5.74 
47 Freycinetia banksii (A.Cunn.) Pandanaceae 8.01 
48 Hoya cinnamomifolia Hook Apocynaceae 7.61 
49 Impatiens balsamina L.  Balsaminaceae 6.05 
50 Imperata cylindrica L. Poaceae 11.48 
51 Ipomoea batatas L. Solanaceae 0.16 
52 Ipomoea sp. Solanaceae 22.28 
53 Ricinus communis L.  Euphorbiaceae 1.32 
54 Dendrocnide sinuata (Blume) Chew Urticaceae 1.34 
55 Kylinga monocephala L.  Cyperaceae 2.29 
56 Lantana camara L Verbenaceae 17.32 
57 Lithocarpus sundaicus (Blume) Rehd., J. Arn. 
Arb.  
Fagaceae 16.29 
58 Macropanax dispermus (Bl.)O.K. Urticaceae 3.47 
59 Magnolia blumei Prantl  Magnoliaceae 2.53 
60 Manihot utilissima L. Euphorbiaceae 3.63 
61 Melastoma candidum D. Don Melastomataccae 19.93 
63 Musa acuminata Colla Musaceae 6.70 
64 Musa paradisiaca L. Musaceae 2.76 
65 Omalanthus giganteus Z.&M. Euphorbiaceae 29.74 
66 Oplismenus compositus (L.) Beauv. Poaceae 30.97 
67 Passiflora capsularis L. Passifloraceae 10.80 
68 Pennisetum purpureum Schumacher Poaceae 35.28 
69 Persea americana L. Lauraceae 0.49 
70 Physallis angulata L. Solanaceae 7.32 
71 Pinanga coronata (Blume ex Mart.) Blume Arecaceae 1.83 
72 Pinus merkusii Jung et de Vriese Pinaceae 17.56 
73 Plantago mayor L. Plantaginaceae 5.31 
74 Polygonum barbatum (L.) Hara Polygonaceae 30.64 
75 Ricinus communis L. Euphorbiaceae 8.85 
76 Rouvolfia serpentina (L.) Benth. ex Kurz Apocinaceae 18.21 
77 Rubus molucanus L. Rosaceae 16.94 
78 Rubus rosaefolius J.E. Smith Rosaceae 29.94 
79 Rumex obtusifolius L. Polygonaceae 6.45 
80 Pennisetum purpureum Schumacher Poaceae 25.83 
81 Saurauia pendula Bl. Saurauriaceae 5.62 
82 Schefflera actinophylla (Endl.) H.A.T. Harms  Araliaceae 9.80 
83 Synedrella nodiflora (L.) Gaertn. Asteraceae 4.63 
84 Smilax glauca L. Smilacaceae 6.37 
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No Species Familia Important Value Index 
85 Solanum americanum Miller Solanaceae 0.99 
86 Strobilathes crispus (L.) Bl Acanthaceae 0.00 
87 Synedrella nodiflora (L.) Gaertn. Asteraceae 2.26 
88 Taraxacum officinale Wiggers Asteraceae 1.93 
89 Tetrastigma dichotomum (Bl.) Planch Vitaceae 34.66 
90 Tithonia diversifolia (Hemsley) A. Grey  Asteraceae 49.92 
91 Toona sureni (Blume) Merr. Meliaceae 4.25 
92 Tremma orientalis (L.) Bl. Achantaceae 34.82 
93 Turpinia sphaerocarpa Staphyleaceae 7.98 
94 Urticaceae Urticaceae 15.73 
95 Wedelia biflora (L.) DC Asteraceae 9.27 
96 Xanthosoma atrovirens C. Koch. & Bouche Araceae 4.91 
97 Xanthosoma violaceum Schott Araceae 9.91 
 
Result and Discussion 
 
Number of species is a quantitative measuring that most widely used in view of vegetation in an area. 
The relative abundance of a species is one of the factors that can affect to diversity of species in an 
ecosystem. Abundance of species are quite large in area studies suggest a good relationship between 
biotic and abiotic factors that still good in this area. Riparian ecosystem that has approximately 1% 
from total area, likely have disturbances from some factors, in addition to flooding, development of the 
agricultural  and recreation areas, and so on. Riparian ecosystem disruption will cause the extinction of 
the species that present in the zone. Extinction species will happen when the habitat not support any 
longer to species life in ecosystem. 
Role of riparian vegetation in terrestrial and aquatic ecosystems are to regulate nutrients and energy 
flow (Holmes et al., 2005). Longitudinal interaction (i.e. transport of organic matter along the waters), 
lateral interactions (i.e. transfer of organic matter stored on riparian vegetation zone), and vertical 
inputs (example: leaves litter and twigs in water) associated with time, will regenerate organic matter 
dynamics in terrestrial ecosystems and consequently will affect the productivity and retention of 
organic matter in the water. 
Degradation of riparian vegetation may due to various reasons, among others: The damages due to 
wind, fire, erosion and flood, pests and diseases, livestock grazing, and human activities (Colwell, 
2007; Zogaris, 2009). Human agricultural activities will also affect Riparian vegetation quality. It will 
reduce the size of Riparian vegetation and even eliminate it because of the expansion of agricultural 
land around the river. This human activity will affect to loss of species that found in Riparian areas, 
reduce the water covering tree, facilitate erosion, give impact on river sedimentation, improve water 
turbidity, reduce dissolved oxygen in the water, and finally increase the temperature of the river. 
In order to understand the biodiversity that exists in nature such as how much diversity of a species, 
how it disperse, what important role in the environment it has, quantitative measurement are needed,  
and compare it with biological quantity, consisting of discrete components in space and time. These 
measurements can be in genes, species, population, and community levels. Measurements can be 
manifested in how many taxa found in that area and shows the richness of species as well as measures 
the species evenness  at the habitats. 
Riparian diversity is a result of interaction of environmental factors with biological component in the 
area. Plant diversity has correlation with the environmental conditions. Higher diversity reflects the 
support of environmental factors to organism which live and breed in that area. Various types of 
vegetation live in the upstream of Brantas River, such as herbs, shrubs, and tree. Each plant has a 
 
www.theinternationaljournal.org	  >	  RJSITM:	  Volume:	  04,	  Number:	  05,	  March-­‐2015	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Page	  33 
specific niche that appropriate to the species and indicate harmonization abiotic factors such as 
temperature, humidity, light, pH, and their biotic factors. 
Upstream watershed ecosystem, with various components of watershed which includes vegetation, 
land, and river, acts as a linkages binder and dependencies between the main components of the 
watershed. Variety of vegetation on this system has an important role as protection against the 
watershed since it relates biophysicaly through hydrological cycle, as in Figure 1.  
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Figure 1. Interaction Model between riparian vegetation with aquatic interrelation system in river.  
 
Vegetation as a buffer system also has a dual function, as a facilitator for rain water infiltration 
into the soil that will be stored in the aquifer, due to its ability in reducing water runoff coefficient (the 
ratio between the flow of surface water with the water flow basis), thereby reducing the risk of 
flooding. The diversity of vegetation in this area is a potential factor in maintaining the water system 
as the support of human life.  Specific character of watershed is also related to the people’s activities in 
the terrestrial area. Therefore, utilization and managing in watersheds needs good management to 
avoid degradation and loss of vegetation due to any disruptions.  
As a major energy source in the headwaters, riparian vegetation became a source of organic 
carbon in aquatic ecosystems. Litter and dead organic material together with particles that exist in the 
riverbed to form a habitat for aquatic macroinvertebrates. Plankton that found in dead organic material 
is a source of energy for the organism trophic thereon. On the other hand, coverage the canopy by 
riparian vegetation will reduce light intensity into the waters of the river. The impact of reducing the 
intensity of sunlight will keep the water temperature at the optimal position for the survival of living 
beings in this ecosystem. interactions that occur between the subsystems in terrestrial and aquatic 
ecosystems depicted in Figure 1 above. Contrary, the increase in water temperature from 25 0C to 30 
0C will reduce nearly 10% of dissolved oxygen waters of the river. 
 
Conclusion 
 Riparian vegetation diversity served as organism habitats, river waters allochtonous input, 
controlling the structure and composition of aquatic plant communities, water temperature regulators, 
stabilizing the stream, cliff, and river banks.  Important Value Index Riparian vegetation depicting 
phytosociology vegetation by analyzing the structure and riparian plant communities illustrate the 
index was still quite good with important value index (IVI) more than 10% as the main constituent 
ecosystems Riparian zones are Lithocarpus sundaicus,  Engelhardia spicata,  Eucaliptus alba, 
Lithocarpus sundaicus, Omalanthus giganteus,Pinus merkusii, Rouvolfia serpentina, Melastoma 
candidum, Oplismenus compositus, Pennisetum purpureum, Polygonum barbatum, Rouvolfia 
serpentina, Rubus molucanus, Rubus rosaefolius, Tetrastigma dichotomum, and Tithonia diversifolia. 
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The vegetation with more than 10% IVI in the upper watershed riparian zone is a type of plant that can 
influence the quality of the river waters.  Diversity of Riparian vegetation in the watershed can be used 
as indicators of water quality of the area. The existence of these plants affect the structure and function 
of the ecosystem quality and living organisms in this ecosystem.   
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